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Control Design

Identification

State estimator design

Model Predictive Controller design

Controller and estimator tuning
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Identification

Perform step responses
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Identification

Perform step responses

Butterworth low pass filter
(ωn = 0.005rad/s)
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Identification

Perform step responses

Butterworth low pass filter
(ωn = 0.005rad/s)

Matlab identification toolbox

xk+1 = Axk + B(uk − us)

y = Cxk + y s
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Model Validation
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State Estimator and Disturbance Modelling

Stationary Kalman filter:

[

x̂

d̂

]

k|k

=

[

x̂

d̂

]

k|k−1

+ L
(

ym,k − ŷk|k−1
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Model Predictive Control

min
N

∑

k=1

||rk − ŷk ||2Q +
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s.t. x̂k+1 = Ax̂k + Buk + Ed̂k

ŷk = Cx̂k + Duk + F d̂k
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Model Predictive Control

min
N

∑

k=1

||rk − ŷk ||2Q +
N

∑

k=1

||∆uk ||2S

s.t. x̂k+1 = Ax̂k + Buk + Ed̂k

ŷk = Cx̂k + Duk + F d̂k

umin ≤ uk ≤ umax
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Scheme of MPC Closed Loop
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Simulation Results
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Simulation Results - Temperature Profile
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Simulation Results - Concentration Profile
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Experimental Results
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Conclusions

What has been done:

Identification of laboratory distillation column

Implementation of MPC based on state space model
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What has been done:

Identification of laboratory distillation column

Implementation of MPC based on state space model

What is being done:

Tuning of MPC and estimators for controlling laboratory device
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